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A stmdy ©f th# ms® of spiral wmmm Mtallie elotM as a 
stripping »©dii» was ea»l®€ -oot* It was tmm& tlmt this 
Bat«rial p©sa®ss«d filidjig pi»-ep«i*ti#a wMeh mad® it smp®riop 
as a strippii^  t# «ltfe©i» Bis*l saMlea .©i» fiasehig -rings-
a »ii of th® »©tallie elotk g«¥© l®w ©altim 
®mpaeiti©s* 
©1# prohlmm. of d®t«miai'i^  liquid distpibrntiou obtmir»d 
im packed «©liiana was iii»estigat®€ im ©rdei? t® de-T-elop aa 
©ffieieat paeking «ait wMeh w®«ld lm¥« a Mgh ©apaeity# i¥©» 
this wo]pk,, it wa« f®Mnd that rolled paekliig mits ©©aposed of 
spiral wmmm »®tallie eletli and i»iii©k aii*! saddl® spaeii^  
gave vmwj g©©d ©^ rer-all e^ lwrn perf^ wm&mmm* 
A FotrntiEkg 20-point diatribmtor liead was d#T®lop©d for 
f«#diijg. fhm aetalli# ©loth pacMag* f&ia faeilitat«d 
tli« mifOf® iaitial' distribution of li^ mM err®!?' a. eolrai -erO'SS 
s®eti©ii ^ and gre&tlj ei^ mneed tM perfernitae© ©f th® packing 
by iaereasing, tli® liMtijag ©©laraa eapaeity# 
lolled malts eoaposed of g&lmaiz-ed vtwrn s©F««n wid -l-inela 
Berl saddle® wer@ £OT@stigated» but tliej gave Y©ry p©oi» 
resmlts wton e®pl®y«d as stripping mmdlm*-
Hberglas paekii^  mm sabje-tted to distrlbatioa aad 
sfepippiBg t®«ts-.^  Im botii eases# It gav© feyy poor results#' 
IMs was readily TOderst©od whea obs#rvati®ii8. revealed ti» 
2 
aa3?k®d tmnd&tssf of the Bafeerial to dlsplae® lai*g© quantities 
©f liquid toward tto &olmm wall» 
The ®ff®et of ©@Btaet tin© oa soybean oil eolisr waa 
iavestigat#d at rel&tiv«ly t®ais®ratwr#s» lesiilts showed 
that the relation b#tw®eii the®# tw© T«Flabl®s e®ttld h@ 
«3QJF«s««<i toy th« gmoMTa.! ©^ putioBs 
^ m h 
•mhmitm 0 i® the tovib©ad e-olor, and t is.th# e©ntaet tiffle. 
fh® t#m M is a emstsnt d«t«3P»iii©d by th® Initial ®il ©©lor, 
aad * is a eeaatant d©t«i»ined fey th# stFlppljig e©iiditi©ij» • 
y^ eoiifep#llia^ ' lit«id dii^ .teraatioa withia a paetod eolum^  
a fery eoj^ et aad hl#ily ©J'fieieiit paekiiag, aait was developed 
•^ il#h nay b® applied dii»®etly t# @@wB®;reial strippii^  ©peratims 
ia^  th® .s©y|ji®aa oil laim»t3?y# llils^  mit, hgui approximtely fiv« 
tiaie# th® «trippiiig ©ffieieaey and appi'©:sl»it®ly thr®« times 
tfo©' ll»ltiii«_ ©apaeity ®f m& ©^ qaal Qmautit^  ©f l-^ iaeh B®i*l 
saddles or lasehig riag«# 
3 
Pats and ©ilS' liaT# iMBsyoms jfaaetleas in tbe ki®»ia 
bmt the J ar# pipinarily g©tiy©#s &t eaeipgf * S^ Lxme th@f smpply 
»r# thaa twle# the mwmf»r -ot ttia-t ©qiial <|maiititi®s 
•&t pF©t«iiis or ear%©^<i]pafc©.# simply,, tli®y m'B by far ©up »sfc 
souro# of food A d®fi@ieaey ©f fats and 
©lis ©eeiw#€ la th® ttslted States d^ -liig fefld War II wb«n 
Faelfle iml-md s&wt^ me ©f -regetaM# fats werm cut off, Hiis 
©mms®a m rapid wartl*e ©xpansioa of tfe® s®yb«>aa -oil Industry 
'la tfeis amd tli® #©yt(«aa a@r#^ # li«nr«stM for beans 
insreas'td frcm 5#089»OOO asr#« la, 1^ 1 t© 3.0,..33.1.,.isK^  seres la 
im m* 
Tb0 Baited Stat«a is far -atosai ©f aay otto«r ®©mtry la 
tb® aisnaal .prodastl-^ a ©f .®©ybe^ aa -oil..* tm attalal-n®. tfel® dis­
till© tlon# -seyMaa #11 pr©dasti©» la tMs • e^ wntry lias siai>a®8-«d 
til# larg® e©itons#(Wi oil emtprnt wMeh' pr«vl©tt8ly doMsstt®#, 
tbe-'-edlbl® #11 IMastry# ftes, tb# tr.te«ad<i«s world wl<i» 
d@miid for veg«t&tel® oils whlcto imm mmisvmd wtUilM tfe© past 
few y«ars Is mm heimg »t to m latrg.® »j:t«at by tli© sp^ eetaemlia* 
rls« of til® seybeaa to. j|M®rl®m..« 
Si® »s.|©r portl:©a ®f tto,e soybean mil pp©dm©»d la tfe® 
telted Stat#» is »ftrk«t«d as mm eMMm vmget&Mm oil wMtfe is 
ms®d ia til# -maMfaetMr® of sliortenlags,. ©l#®»arg»ria®# salad 
4 
oil® -igiii4 otlie? #€£t>l® prodmets* Bb« paint aad vai»aish 
iadttstipy bmA 8©ap iadtiatry are tli® wmxt lai»g®at c.€3asti»rs ®f 
s©fl>®aa. ©il» It is also ms©d i» tk© »nmfs@tttr® of liaeleiaB# 
#11 0l©tto|i. -aad -pifliatliig ink# 
&ylj®^ ajas ar® g®a@3?allj' €©ttsid©i^ d as a tasb. ©r®p 
simem most of the b®aas &rQ pi»o««ss#d by a sp««iallis«€ 
iadmatsfj# agplemltixpal ^ a^nsloa is el©selj related 
t® til© d©fj®l®|®mt ef th# »eylj«.aii ps»e#®stog iiidasti?y.» In tdais 
ladmsfepy tlier© af» ttee® mla typ«s #f pr0«®»s.liiig plants, 
aawilyt tb« hydramlie prmm typ®» tiie mrm press- typ®>, and 
th» s-©lv«at #xtrft©tl®tt typ#. !!^ H:mttll© pr«s-s«-s w©re iis«d 
fii*st:, hmt t-©day »8t of -^ bis ©11 is pK>e#fis©d wltti ©xF«llea»s« 
nearly .25. P®^  ©eat -#f the t©tal feeans p:p0«®--ss©d tn 
Jt»e:i'l«a. m.rm s&lvmmt «xtraet®d 
Bie s#lir#at e-xtame-tlsa ©f o-ll fiNm s®yb®aja-s i-sA'Sadily 
ga.iaing in l^ ®rtaiie# as a .eliemteal iiwims-'fe^ # fbis Is a g®0d, 
sign to a 'haagFy and war-torn woFl-d ain®@ qaantity ©f oil 
r»©©v®r«d by «©li*#jat «xti'action is approxlmt-ely 20 per cent 
greater tfem t&at #btai»®d toy press.iag »ti3.©ds«. lastallatlea 
and -#p©i»atlBg ar« ®-®»ewhat f&r m smlwemt 
-erferaetios p-la»t., bmt- tliey ar# »f« tfaaii ©#i^ ®i3uiat«d f&r by 
tb« '©xtifa yi«M ©f oil* 
n 
G&uBMmw&blm rmm&BTQh has b-@-#a «»d.#2*tak«a by V:«?ic«is 
lnir®-stlg*ters is tfe» €toeBie®l astjgia#®]^ !^  d@piirt»eat aad !&»& 
B^ in®©3?ing ^ sp®rl»i«Bt Statiea at Xowa .Stat® C^ ll-®g© la -tto® 
field ®f #oatia*i-©as ©xtractloa '-(iS,. 21, 22,» 23» ll|.|« 
$ 
farlotts oil ««#€»:. lisv# b««ii stodied C15J but tJi« najoi? portim 
of tbe work hft« bmBu with. «©yte#'ams«- lh« woa-flaaBiibl® 
ti*i©Jal®ro#ti3yl«« •mmB-tmmA %m be tto® most satis-
faetery s®lv#at fr#»-• jitiaij4f®.int gol?«at, power,, aon-
flaw^ bility# laoa-e^ rrosivsmss,,. .'aad ©tiber d®siral>l» 
e^ iira©,t#ri,atl#s*, fb«; »aim: Aisadyaatgig® -rnf trieM©ro#t3^ 1e,n® 
is tbat .it is ©©nsiderably, liiglier in pri®# tliaa, 
wMMh is at t&« pr#»®.iit tSa® ased in »ost--e-j»M*reial 
«3ctriteti©a plaats* pilot plaat st«ii®.« at tmm 
Stat« C'&llmgm i» wM-eli s.olyeat loS:S#:S w®re. Mmpt at & MmXmm, 
h&w^  e^ mmk that triebl©ro@tliyl«n# m^ . h® mi^ lmymd ^.©aioMeally 
.ia ©xtractl®® pl«ats». l^v#iit ©xtraetiowi, plaata whieli. ms® 
trie3al0ro#tl®'l®»e sa t3i« s-^ lveiat mrm hmijog 3®aa«fm®ti»'.#d by 
tfc® f5®)^ay $M Detroit# li,®Mg«an. aad Gw^wssi Iron Workm 
QmBpBMj ia, ttjia®ap©li9* Mjiii®s®ts.» 
. S©.lv®at wmmmTf systems- .ar-®. "rery i»str«ffi©i»tal in tfe#ir 
mtfmt on tli® operating .®ff.ieie»y of aay so.lv®at «x.tra6ti©« 
flaat,^ aM it is with tMs s«yb»aa. oil extra@ti©n 
tliat th© fellowing. r«8®ar®'li Is pptaarily @®a®«ra#d,«. ¥®ry 
little data are mmilabl® ia. tli« lit«rat»« on th® umm mt 
strippiag ©fttipBfiBt, ia th® amjhmmu oil iMmsti^ or in pilot 
plaat aati laboratory studies-* Ae-eortii^ly* a© faotmal 
eoi^ ariaoa «siy b® «s.i« at tMs ti»« mm to tli® &xwmt advaatag®® 
aad disadvaatag®« of ©a© type of #tmip®smt .in ralatioa t© tim 
others• 
Paek©<l solmiaag. @»ploy«d la tti© s©yb«fta oil indatry -ar®,. 
6 
g&mwallf filled witb porealain or ston© ware sh&p@s- smh as 
l&seMg fIi^ s ©IP Berl aad#l#®» la ,pilot- platot studies at I©wa 
State/C©!!#®®# saddles gav® tfei M^ eat ©ffieieaey in 
colum |j@rfo5*»ii#©' ©f amy tower p&ekiag ©a tti« »rk#t at that 
tiffl© fit)# l©w®v@rj, vafforiiatlon effieieagi®® obtaiaM witli 
Bafl gaMl®® wm^ m m&nmMev&hlf below tti©s« ia»#ilet®d ia 
tli«®f®tleal ®al®ttlati®»aB id#&l s^ TlppSj^  ©©aditlma* 0©n-
s«qa@atly.t a. r#ii®«refe was mdwtaken %m »^ ®ri»«at«lly 
e©a4iti©a tmrntmrM wM©h wmT® tei@wt t# hm ®p®rati¥« durii^ , a 
'strippis® teat, aad to <l«¥«l©p a ii«w typ# ©f pa©fcii^  »it#i»lal 
which weali. b.6 vary is d®slpi and yi«M molwm. 
®«paelti#s :®»d vapoirisatlaa «ffi@i#sei®s»-
#f isttsh a stripping is i»®®€ily appareat 
to soybaaa ©il p^ «dme©rs aad ©theirs is tMi- fi«M» Stsa® 
®©»ts and stmbl® ©pemtim very i]^ @i»taat faetcara ia th® 
:«atiafa©t«py #.f «iiy stripping lEoit* ?li® tmnmr 
hmm&mm quit© appi»a©iabl® ia lafg# ««&1# ®fmipm«at aad uay 
T 
wm. w@ll #v«i> a thousand dollars tow sm ©p«i>atiiig period of 
©a®- y®ap» vala« of stable op#F«ti#a is aalf avidant ia 
that' tfe© of aa «3astabl» mit mat to# attaadad by 
eonstant emparrisioa# ttos imiraasiiig eoatrol m^ mlpwmnt 
labor aosta. 
7 
HISfQliCAIi 
of hj Stfliiplag 
Ijft orde^ r for a ssli'eat »xfera.eti®a proems® t® b# efflelent 
ia ®p®r&fcl©a# it it ®ss#atial tlmt tlie s©lveafe b® r«e©ifered 
froB tli« #;xti^ aetioii frodmeti^  ©i? with, ir«ry l©w 
#®lire,iit l©s»«s p#saltljig in tfe« •pr&ommm* fb# .s#l¥-«at «st 
alf®. b-e ®ffi#i(satl]f r«e®v®r#d fi»«« tli« #x:tmet@<i, ®f 
tfe«s«.two i?#fmJj'#fflenta thm fmrmm' i® l-f fas*' tii# barifs* t© 
fmUfill,!, aad it i» witfe tMs pMs« ®f tM® »l¥«3st 
p2*oe®as tli&t tM« r@»#ar«fe Is prisei'ilf e®ae-ei»»©4« 
A eeFtatu anowat ©f »*all pai-tiel®# ©r *fiia@s" af® 
f©TOed in ©•©iiti»e«s s-^ lyeat ®i:tiraetl«a systftM' siiwi'® f^ artial 
€isi»t®grati©ii of of tli# &efb«aa flakes will always ©ee» 
wto«a thfif me pasa©4 tfer#agto a» #;Etra0t«^ - #©«it«re-iiFF®at to 
til© flow ©f aolvent*' Bmmv&X of f;ia»s la. tli® M-«!>©lla i.s 
g»n«rally hmtmpm tii© wafilt&-r®d liqmid. is allowed t@ 
«at®r til# ©wapei-ataf or stripping e©l»m». Altb®a^  #vaporat«Ps 
»,y hm •i*@ad,il|r d@si@®©d mm that they will pas® « fairly thick 
®ttsp«iisioii ©f fin®.® .in tlie piseella#. »ost types- -©f stripping 
•©©liaas' will wot «pera.fe« #ffi©iently witfe. 'ttnfilter^ d ais#®lla« 
lt» @l®¥-»"plat® «©1«M Itas i«re»tigated ia tM.« •@#im®eti<Mi. 
teat it Ims .proves t# to# less @ffiel.«iit tbffli ©at#3?' typ&s of 
8 
Slnoo til® boiling point ©f a 'laisealla sai^ l© is iB®'i*«ased 
steadily m %h»^  s©ae.«fci?ati©a ©f solveafe is tli# s©lmtiim is 
d«®r®a,se«lj, ©vaF«sp«tioB. »tli®ds ar® »©% satisfaet©ry toT re-
»Ti^ last ti*ae#s ©f selveat timm a&jhm.m. o'il* BsiriiTer, 
th.®«© ffl©tfe©ds mm generally preferred f©r rtaoviog th& lialk 
©f 'sia©# tMs My be acco^ lisliM ia ©vapisratora 
witlio«t aai ^ dar&sain^  %im ®il*. .la si^  •ems©,. 
r#gar€l@ss ®f tli# Mttods tts®€ ia waporatii^  feli« telk ©f tii# 
s#l¥ent, til# last trae## mit b# stripp«ii «it witfa .aa.-inert, 
gas, if e©-^ l.®ts r©»fal i.e t© b# as«#iijlisla©d at &a 
aee-eptately lew •t<^ «ratwr®* f&rious typ»« ©f •qiiipmrnt .way 
b# #»pl0y®€ in this op©rati®a and seio© «)f tb# ffior# i«p©rt«nt 
types will hm discus s«€ lat®r» 
.filv® -stU'a® distillation», ©r stripping witb live st^ -aa, 
finds ft|>pli®ation in ®©®tiiig tli® r«qitir6:®©nt -©f 
separatii!^ : a volatile ©rfait.i© s©l'r®at fr®» & relat.ively a®n-
•rolatil® Material, and otber «i«fi sueh as tim distillati©n ©f 
d«w.ax@€ littorieating f*-«@-ti®ns ia p«tr®l@w» refining.* tee of 
tb®, ©Mef mdrsntjage® ef this mit operation is tbat aeparaticms 
».:SjBilar't© ths-s® |mst AmmmthmA m&f 1»« ©«rri«4 ©«t at 
re.lativ®ly low t#i^ «ra.femr®#.« 1b« r®diieti®a ia tei^ rat^ ir® in 
liv® st#«» dist.ill.ati«m is feaset mpoa tfe© prineipal tlmt,.. .in vV'; 
a •ffli.xtJ^ ® -ef iMBis@ibl« liqmidg, ©.aeli ©©ap©a#nt .liquid #xi»t» 
in it® own pfca.s« and exerts its aorsal ©.quiliferiiia vapor 
pwmmmvmmrn S^ia©® tto© t©t&l vapor pr#aai3r@ em'vtmS. by & »ixtwe 
of .ijmiseibl® li^ mlds is tli® -mm ©f tli® vapor pr«sswr«s of 
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still:. ii oa© of Vh& norm reeent. stripping. i©vie»s to 
b®;-tttilis.®*! ia mmm&mt&X sQlveat wBrnrmw^  sy«t#M flOK. It 
is-prt®B.pily a ei»pa.i»t»nt tmit ©®iitaiai»g aieva-plat®# 
r^aperizatlcsiii^  and paekM ss^ tiQas i»#.s^ #eti't®ly» A edlismai ©©n-
'fcainii^  a tetilc ©f • siK»«iia€#d-by a st#aia Jaekat, aa4-
i»s^ r»«d- ia^  iii,®e®lla li&s !»#«» patented toy ^ n©tt© f©r 
atyippiag, ®p©i»atifl«s« -Iiiv# mtmwm is felewa, thr©t]N^ ' tli® 
»iac«lla ia tMs unit# at^ iiigifig tfe® solmtioa aa4 ewJtTfSj^  
it' tia# km m •|?®galt* last, tFae«s ©f s«lv®iit 
ga*® fros th« oil aa€ l©«v# tb® ijol«« with th© -exit 
w n,pmT»m • 
lis'ifiaea? <18) and Me-Ss^ setoa f21) a. sfepippiag .©eltas 
at I#wa Btat# College#^  Mmm, Icwa wMsfe. €®atain«d brass, tub®# 
swr#md®-d by a st#aBi J.aek«t.» MmmvXtB fj*€M tla©ii'- ii^ fsstigati'Ons' 
i3^ ieat®d th.at a falling fil» typ# #f «ti»ippiag ©olrara. was 
low ia ©.mpa«ity as e®^ a^ip©d wi,fcfe. #1fesiP typ#®, ©f #fml|»»aat..-
A disk typ« of stFipF®r# siMilar- te tb«' fowwX&m @i'a]p«si»ator.|^ . 
has als© b#«a stmdi«d by iar#atigat®Fs at I©wa -Stat® 
©©ll@g® bat at piptseat, has not b#i« developed into a 
©&p«®ity miit |4,- 15 )» 
#tii#i' d«vi.ee» hmm b@ea <i®ipel®p®4 in ©i*€«r t# ©btsisi 
in@:r«as«i4 •®ffiei«asy in, eontmetiag & liqwid with a gae» Bi 
®a® pi©e« «f #faipMat a vertical ©©!*««» w&«. #:»i)l®y®d. 'ifeiefa 
«®tttaiii#4 a, eeatral .Mitatiag -glmft witii t# it.# 
IiiT@3Pt«d e'®a«s wmtB fasttaM t© tli# €ir©«tly hmlm 
mmh. ^©tatiiig- disk ia of»d.#3P t# ©ollset lifmid s:p^ ay@4 -ea tli® 
12 
wall by th« disk .abovo it and t.o retttra liquid to- the disk 
teelow'lt.: Otliep typ«s of equlpBant hava %®®n t®gt@-d» btit mm» 
h&vm i*eplae.@-d^  lwbfele*@ap- or packed eo-l»ams -as stripping ,m®dia 
C9, 1% m)* 
PerforiHance of packed colusgis 
mmmmmmmmmmmmmmrnrnimimmtm mmmit mmmmmmmmmrnim iifii--iriiiiini-«riiiniiirii»iii.iiim 
¥ayi©ti8 fa®t0^ s ©f aojaiftidtts ar-e kn©wa t0 hm® a d#flnit® 
-©ffeet on stylpplug op«-ratl-©as# lost of tlie, iM o^Ttsnt fa©t©i*s 
will b® {lls©m»s#-d la -tli© following. s-#@ti©Rs* 
f$«^ erati3Er©- and 'SSIESS*- BS-#- t®^ eratm3?«-s .aad l©w 
p2>®8s«r©s. «!•« favorable t-© stplppiag#. WmmmTf 
Mgli tej^ #rattti»-es aast be avoided la strlppli^  a solvent from 
a aat»ial s-aeM m soyb-e-an oilj» la or^ ms? t© 'pp®v®at the 
$tyipp©d oil froa beeemiag badly diseoloi'®d« la g-«tt«al,. 
-most -stripping ©pemtions ia-wel^ iri^  soyfe-ftaa ©11 ajcm carried 
out at aear 100® ©• m 212® F»„ when at»©sfli®t*i@ jraaswes 
ar® -©ployed* 
SiKfs© T-ediie^ d pi*#ss«?©s -are adv-aiatag#©m in stripping# 
sctt®. solveat vmrn^erj &jmtsms. sp® op#»t#d -Kader rmmm,- fb.® 
a@w fietwi' WLlle. -(I.td»} oil #:stiPa«iti©-a plmt at lorottt®# 
-Camds,- w:&» bmilt ttm a daily ©apaelti- of 22$ tons., of sQjhmmB 
and litilisses a pa.6l£®d Q^ elwm vae-wa t®r stripping li^ sane 
IVw thm iai»#«ll.a (S), M tM® layg© psetod mlxmo. ias.tall&-
ti©iiys.ji Mw-wmmmm'mm mppmm to 1>© t^ it©. .advaatag^ oms-Imt .tli® 
.©o.st of wa&wm ha.J?'dlj. wsnraats its mssg® la »imll» 
eisal© so|rb«:an 
f4 
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dmims •iistjplbntlsii p>attJ©fas« la •'ttoip gas 
ate'0rpti«m a-femtlfts*. fe&ey femid tiiat tl» gaa had -v&r^  
littla OS tb# ©f tbs llfaM, «,»ept -at 
tb# lo-adiag .point, vhmm- it mppear^ d t© assist obtaialug' 
««iif©i« liimld di®"feritet£m* awtlr ljwr#®tigati©as. al»'® sli'Oiw^ d 
tlmt *©di^ at# eli®ag#» 'la thm- lltmM, tmmA rmt© bad r^ mj little 
<m tb«. mnifopwity ef distFiljattoa,.. aad tliat thm 
m.tt& «t t@w«r to paeMng diit»teap was la 
til# ©Fd«ir-©f 8:1, -
Mmmmt mlm%Tthm%tom ©taiil##. hai^ « slfcowii tlfeat liqmid intr«t-
d«e®€ at taj# top © coluim by a .e®iife«i»«p@tot s<mre# 
will flow d:ora tte©Mgh a paeklng ia a e«nf-oCTlag 
t0 thm mQwmstl law ©f pra^ stblilti- or <liat.3?i%«tloa»' . 
prwidiag thii f lm ©f llfmli is 'liQ4®f«Bi#at of redistfttetloa 
#qmipffi«nt ©r tli« .%.©»« wall -OQ, 31) a©»al la* ef 
ia»obafellit|r m&j b® ©jqprvssM watls©asti€&lly ass 
%.SK 
wfe«r® ^  is til® tr&&tS.€m ©f til® total liipld staftiog down' 
tti# eenter lin# #f the p«©kii^  that w«l<d fall, into, a ti'o»|33i • 
of mnit 'wittii l®©«t«4' at a glv©a dlstaae© €o»» the paeldtog, 
fiffli. <ligplae#d li©Fi8®nt«llj -a Slatase# x fi*©» tlie e.©Jit©-i" lis#* 
•Sa® % smA k'ar® cornstaat« wMefe. t®p©nd Ojsly ®a.tl» 
paeMug te#l^ t aad ;0a tli®. typ® aad #i2# of tfe® paekiag timitsi 
aai # Is tfc« ©f th® mtiopal legfijritlffliie seal®* , la oMw 
to'i®k© tMs'©qaatiea-applieabl© t© • e^ srlmmtal data# aatTiral 
logarlttets- &t tli« t«ipias oa «aelt si4# of tli© ©qmation way b@ 
tmkmm t® gtvm 
litt % * la k « 
if tb.® e-oa^ itiotts aff®#-t-is^  a dlsti'itetion stadj ar# 
timt tla® iie^ aal law o-f pfu^ bility aay ¥© «|>f3.i©d#, th.m 
m ©f. Is % mgmimt »# e«Mttlafe®€ fi*®m ©o^ efiwrntal 
<l«t% will giv« & straigiifc Ita# #f t to k» Bat® sl®p© 
-©f limm will b# ©qaal t®-
Talm«s of % ®ad x w«f® #mliemlitt®€ «ad 
•pl&ttmA ©a #«a£l#garlt-ii^ # paper f®f all ®f €i«-
teibatlua 6t«dt#s £a tMs F«a#6r©fe-# ,1s a r©salt 
©f sta<ll«sif: »tfe®€» -of contrelllag lliHiiA iisfepitoiatlem 
w«r# d©'r«l®p®d aai applied t® tli#' »i*« «fflel®at atill2-at?i©a 
®f paektog material® aa strippteg atdia* 
16 
upstiffiifat iid-
Wm #il «se4 la tim 'follewiag sti»l|>ptag studies 
was «»bt«te@€ hj pr©®®«slisg s®yli#aas ta tli® e-oatiimow ' s@lv#jat 
©xti*aeti®a pilot- plant at tmrm it«t» #@11 ig®, la®##, tm&m ' 
Trlchloroethylen® 
'•IIW>ll<IWillW»>tWIIIW»WII»IWW*i»lW««)WIIII>*^^ 
•fhi# ®®»B«^ lal gFad« «xfe«©tl©m-s®lv©at' typ© ©f ti»lelil©r©^  
®thyl«B® mg-#d in tliis w-mrk. wms p-mQh&mmd tmm S# dmPoat d© 
& -Clempaiigr* It pemmmmmmd tfc® f ©lining pfe^ sleml" 
pr©p®]ptl#8 (22): 
1. «^ei®al f ©r*la #h ei-ccl^  
2« li&l#e«lmr' w»£^ t •••»*••»# 131 :«4 
3# l©iiiag p&Mt at 760 w* « # • » • 86 #7® ©•• 
l|,:» Iat®at fe«itt mf v«Fo^ i»ati« • .• •• SI *3 nal./gJpam • 
Speelfie gx^ -rity at 20/1|.® G« • • # l.l|.62 
6» fap©!* p^ assni*®, at 30® . • • • • fl^  {»»• %> • 
««eelia. 
•®i® f#®<i ais®«llii ®^ l©y®d ia -all stripping «ms was 
pi»«par®4 liy tm^ r-mglaly .slxtiig s®yfe#ftii ©11 with tfie-hlor®-
mlntlovm 3^<ipaj»#d .ta tM# mimer «5©iitain®d 
1? 
pet @©at by .aiwl 200 p&m^  
qmaatitlds ©f .Hiseel la wmrm m.s®d la »«@li rm. 
afipafate^  
filot plant stripping eolqmt 
A «©l«Ei was ##astemet®4 -whi-efe consisted ®f a ataadard 
tola@lE 8*-las1^  pip© 9 f @®t la, length sjsd |a«i£©t«d by a 10-.liieli 
plp« of tli«' »«aB# »Lt«rial wftMed t© it* Aftsg®*, _fe® wMcli 
ir«r@ fe®lt@d blind w«^ ® w«M«d t# ©ae'te^  ®b® 
was laig#d witli a 2-i»ii tlil@tot®« @f i5 P«^  ©©at 
•Migiieaiii iasmlatioa* Connections w#i»® piPOVid«d foi" tli® f@«d 
Sal»t|i, li'sf# »t@aM. -lalfit, stepped oil ©atlet# and ©at-
l«t« lb© st3fipi>:tBg:«#l»B aM - ar® sfeowa 
itt Fl|^ r«» 1 mad 2«. 
1^1. gisg, st3fippin« mrnm' 
A r«lativ«l.f, »amll ©#lima was e«ias%i«®t#d f]p®m a »e&timi 
©f 3-ln<ib,-sta»d»d -blaek iron pipm is. Immgth aM 
flfuaged mt. «««& «nd# ik© 'e-olwa. •*»« totmfeid. "by m'ttns ©f m 
lat#ni«l »t©a» pip#-sad £»smlat#d with, a 2-la$.b tlii@te®«» ©f 
8S pmT ©ent M'gnwltt plp« Insmlation. Wmmd :^ »e#lla wa# ad* 
Eli tted at thm t®p of 'ttbe ©oliwa by m«sas ®f a o®nt«*r-point 
«ad ll¥« 8t#at». was «.d»ltt«d «t tfee bits® of tfe© 
by »aas ©f a p«i?f"©i»at®d. «.3ross. wMefet was £o»»d by welding, 
few# pl«e«8 ©f fip« t©g®tln» at' ttos^ ljf 'ipftsp^ etiv® ©«%€«»» 
li 
•-CONSTANT HEAD TANK 
SUPER-HEATER 
STEAM 
CONDENSER 
PRE-HEATER 
STEAM ROTAMETER 
wate^  
SEPARATOR-
WATER 
PUMP 
SOLVENT 
STRIPPED OIL 
FEED 
TANK 
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Pig, 2. Stripping Coltunns. 
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«oad ©t'sa &t fO d#gr«©® t-# 10-®®^  
clotb. was %eat»€ as a |»e]telug ffiate3?.ial 
£a ©©lm«i' wMeii is shoma im Z* 
111® %&W9W m0®d is. €lsti»ibtttioa Fwas was a galvaaiiM ir®ft 
fe©t wates-r :taak 1.2 iaehu&s In dia»t« and %f f#@t Mgls* fb® 
tw©' ©.ads w«i*# eat «»t of' tiae taate aad & flarag® was welded' OTt 
thm b®tfe©a. «ad« A mllmttng ^ id w«t ."bolted t© tli® flaxjgtt# 
Bi® ©olleettag grid ©onsistad of flv« r^ ings bavi^ . 
dia»t«ra •&€ 2, $f. aad 10 ia@fe#s, fh® 
riiagii wMeh w®p# •efflas.feraeted fr®» g-teek sti'ips of g^ -^ gamg# 
galftai's®# sfe««fe at#@l »«r® ®©M«Fed is « 
t® & 3/8-laeli thiek hj ll|.-ftteh s-qmara st#®! toaa® plst».« 'Hi# 
hmm plat# wms at mek e^ apftrtseat,, aad 'pip® 
iiippl#« w«^ # in pla#©# P'ies«s «f ipmbfeer- taljiag 2 f®®.t 
in l«i^ tli w©r# atta©.ht«d t# ©aeh aad a pi#®.© of 
galvaaii«d s«]e#®a 12 ineii®® in d.lanet#*' wm i>la©«d on top ©f 
tb« pftFtitioBliig rings to Bmppi&wt tli@ paekiag# 
tmhms tjpmm of pa«ktiig »t®rials mmw® t©8t#d» Tim 
pbg-mS.ml ©liaraet®i*istles ©f ia»t#rlala «ir« listed Jto 
fafei# !• 
21 
fable I 
flsysleal 0h«:paet;©Flsti©g ©f Tower faeMags tZl, 37) 
faeMag 
"Bm* e®nt 
f>©® 
space 
Bviritao& 
Sq. Ft. 
Cu. Pt. 
f®igllf 
p«'r 
;0m. Ft. 
reWb®!'' ®f 
®tits p®i* 
Pt# 
las@Mf Rings (cera»i#) 
f m i in., dtwsped 
1 s i in., dumped 
53 
68.0 
65 
li.5 
10,700 
1,330 
ai^ l teddies (eeraiHiiel 
§ X I' in., duuBped 
1x1 in., dtiB^jsd 
68.0 
69.0 
ll}.l 
79 
}!5 
lj.2 
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Cerauoic Ball s 
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3/8 in* kl 
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20,000 
36,000 
M 1#b« stripping stmii®s»- tli# f©ll«wing auxiliarf ©inip-
m&nt was 
g##€ S^ S* A Viking r®l ai'y fiifflp tli« f«3-li®w£ng, speMjS'i-
fixations was ms#di 
l.» aietiom aad €iselaa»g# ii«iwt«p • • • 3/Q inefc 
2* ^0ftll®b» ^«3p »la«t« • # » m * m • lm$ 
3* !• ?• «. • . • . • » • 1»:800 
B#tiy«it#r* A. retsmatmr ••qmippM witfc tw® staiiil«s» st®«l 
plmate bete f#r »®msuring flew rat#s &t 100 t© 1000 and 
8©0 t@ 2^ 0© »• far »tmt® was #mploj#a ia itelpptia®-
vi^ -tabl« tjy-attgfeya&ri.- a varlabl# wltftg® Wmmfmrnmp 
Imviag til® fem4® •»!» was t« 
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Pig, 3. Distributor Head 
SPECIFIC GRAVITY 
?s7 
'^ Itsrarit'pyrMia# t«#t (2, 121 wM^ b hm hmm^  .tttdified 
mmmhrnt .la Its a<iapt*ti®a t© tto.e ©^t^ riaina bie®i 
®f tari@lil#r#«%%l@a« ta ®^ to«aa oil a«#<i Im t®#tiag- for 
tfe« p®.^  ©wt sdly^ afe p'w&s#at ia tli# stoippM oil., frlffia^  
e®i©:r w#ap# obtain©^ , fey fi»t pp»pai*Sag «aif>l®» ©f 
lii^ t f«ll'©w .g®yb<iaa ©il ©#.02, ©•05# O-IO,# 
'QmW'g,. .aai 0#:l^ 0 pmi? m&t hj w®i:#it tri@.WL,®r®®t]^ l©a« 
i?«sf®ii%£Tr0ly. &« following t«st was tfeiwt with m®h. 
Im yip#tfc@ ik of 10 per- #«at s©d^ ® aai 
.1 '»1# #f tw&&MLy €lstill«i p^ tdim ist© m ppE*#x test 
t«be« 
2* slowly b«at ^  b©iliag' wml© 
3# wim .«s #yeir«ppii» wmeli wy b« as«4 €@nai«t«atlj 
gt«»dardi2afei©a'-aa€ ®ji^ rtiia!it.al testing 
• proeddfflr## ©btaSa a sa^ l® #a« #f tli« pp®par©€ 
#11 solution# &t te«fa «®iie®ii^ st.I®a .aad aM t»# 
©f it t©'^  tia# .l»&t telmtiim-# 
il^ kk# saffi#.S»»t3^  t®- 4ispir#« tii® •©•il. ia. tli® 
pyrldla# layer. 
i|.« Im% %h#. t©»fe ®®lmtis® ataa€ «ii®. aissl note 
4«ptfci &t ija pyridta# lay^ r#. 
i®««aiarf staadarda ®f a .«?« p®rs»a«t aatar# pa^  
p.»«4 ^  -wateMsg tto© e®l©r« #totaiB#a .ia #«eb prijM^  .atsoaiari 
.26 
aa. aqwotts , s.©latl0b'of ©©baltews eiil^ rid© and pot&sslaa 
dielis'©3®®.t# wMMh. hail »ade. slightly mMM by the aMlttea 
Qf rnlAm ®i# t»a.t tmhms ©^ utalalag th« 
mta&imdB wewm corked, aai with parmffia» 
!&© p@i» ««at trichloroethyleiM ta th# stripped ®il wm 
by ®M£i^  tws ii»©p« of th« oil 0®.ll#e.t®d tTmm fh® 
flteippiwg mXmm te the pyridine-*.e.ftmstic mlmtimn M th# wsamw 
already ia#»eri.fe#d# ©aas,, toy the t@»t sai^ l®# with 
eoloi* st«xidRrd»,|^ s®lTOat w.®.3r# T®.a^iy 
ifetlksd ot fmm^wpm 
fr^liMMBTy 8ta*iyplng rmm 
3.«»ia#h #®lMa which 'has al3P#*% "bets w&a 
pmMd t® a h«igfet of -8 f.®«t with m in^ H ®f spifal wmwm 
®slallie aa<i pr^pa^atlsas w.®» in a»s#»lilii3g 
th» «qtiiptt.4mt fm & ti'iftl pwrnm "fii® valv# om th# mla st#.aia 
lis®, leaa-ing to- th© &mlmm heattag pip® wm «>p#.a«€ aa€ aft.er 
a 15 raiaat© w-e»-ap p©i?t©d» llv«i atmmm was aisitfced t© th®. 
e&lwm-rn Aft#r 15 laimt®. w»»-mF period tlu® |*ltoeli 
a«®dl® va.lv0 pn tli# liir® At®.aa li«« was to. glv® ft 
««agt«ait flew ..!>&%« ©f WQ. mm* ©f watei» psr aii»t« fi«@» th® 
©@a4®as«r» F##« vm than atoittM t@ t-h® ^0!^*. &t a s.l©w 
jpate aati ^ adaally ia«»as«.a iiatil at tfe# ©md ©f appi»#xiaat#ly 
20 aJjiat^ s- th© fm4. ,»at« had bmil.t mp t® 100 ee#. of -idlseella 
I 
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• Si® two ©sq^ rta-mtal wms Jmst agF®#€ witfe th® 
0©iielttslo»s' reached hj tmllM (2$) itai Stew, |28|: vmrf mil in 
tSmt itpteal w«a¥«. metmlll© appeared t®. to© a • ^ @3?^  
strippiag m9M.& tet e-©«M acfc b# #©Btr©ai®d satis* 
fae'toriiy in pllst plant I^nc^  thes# rtms ladleated 
that' t&© metallie cslatli wm apprextRat#!!- tfer#« ©r ra-«r' tiMm 
m mttMtemt m 'Isrl sa4il©» wl®a properly'#©atr«ill®d:, it was 
d«eid®d tMf trntimv lOT^ stlgation regarding tMs »at#rial-
w®iild prew« v#ry iat«r«»tiag mM. pTOfltafel«» 
fti®- et th»- fe«»t -»«th©is #f leaoml^  lio«f a p&e'kiag ®»t®rlal 
fwmtlmm a» a stripping »6dlim Is t© stmdy tli® a^ aaer- tia 
wMete it'd£itrltet«» a lifmld w«r eross«-«©etloas ®f a ©olMBia 
at viirl#w pa«kteg toTOst-igation •• 
W'fts mid<®rtak®a is wMeli 4tstribmtl©a pattersw •*«# ©tet,ato®d 
for- til® ffleta'Ill® '©lotli la ©ri®r, fc® di«e®¥«:r tl» smwrnm @f tii« 
®p#ratl®ttml difficulties #m««»t«r«d iM its -mm m a t©w» 
pftsfelug-# 
l4.qmld distrl^ gtltgi' oi'tata»d wttli -gplgftl y#av» aittgtlilii'eloth 
A mm&ttm. &t Q^ mmh. spiral w#&v© &«ltiiig ';^  'iaeii®# ia 
wid^  aiid'l|.0 f««t la length w»» rolled lip ia.t(B- a fa.irly l4s©s« 
r®ll appr©xi«t®ly 8 imfc®® ia dl«»st#r and 26 lm©li®» l®iig» 
m®- r»ll w«a ttea 1kmmt%A l»t# - a- 2 fs&ot s«®tl®a ®f galTa»ls»d 
8-»l»h hot ®lr pip® aad «i^ ®faUy e#at«r#d Inside th# dl®-
trltoati©a ©©1»»» After pluming a le*©! sgaiiast ©©Imoa 
*ali t© faellitat# wrtl^ al p#slti©iilag ©f th«'tow«r, adjus-taeats 
m 
w®r« hf sMmb laMer thfi-bas® plat® of tli® ©©Ium. 
Hi#, ©©sstaat- h.m^  taiik'.ms wltfe an «zt®»s£sm. 
pipe 'Qmrnrntrnd. %m tdi# mt fe&t tank for ©#at®r- point^  
f©«4Iiag» -Qmm mm t&kmn ia p#slt£©aiR£; fe# tmk at tli© t©p-©f 
tli#'e#liisa m that thm f©#d|.:plp® mma ©-#at#Fe-A 2 la«h@» abcrv'e 
tfe® F®13.,®.d material.. •Faj'timllir 
©pealag' tli# ral¥« «ft • tb# water Ita# ««»s«4 %hm -tank t© 
fill ap t® a ©.ftliferati® »a.rk &n fefa«' iM&Mm of t&® tank wall* 
MM overflow pli>« •tm tto# tmk 'hy mmmm ©f m g®os®n«ek 
pip® mintained the water 1#*®1 at m e&lllir'ated  ^
ia fk® feaak. t&ff each distrlbation i»m* Stae® a 
Felati-relj larg#- prm-BW^  cli»«^  ta tla# vmtmT »£»• affeeted 
til® l«v©l la til# taaku- t1te®.wat#3p Iw#! was ©i»ek©d $ 
mlimtmrn dwlj^  a tti# f«M 'rat# vma ^hmgrnd by plaeJte^  
©i»ks'©f wmrMmm hmm mMm Im %im TOtlet at tli® b©tto» mt 
tit#, ©©nstaiat h«ad t-aak« 
' Mtm ipat«r had l>®@a pmmmi. t&e ©©liffltt tm 15 
aiiaia'tj®®,. di»tribmtl®a. studies w#r« .iwtd# ia thm f#ll®wijag 
With .a sMp wmtmh aM «£tli«r m 2!^  e®# ®r 500 ®®* 
.grftdmmt®:j» • tlx# flow rat® fr#» wsmb. e^ j^ rtroat at hm® ©f 
Mie e.#ii»a wa®. »®agared ia p©r 30 s^ eeis'. €'«pl®t® data 
fmt thmm wwm &m r#0ord®d ta. &l»l® 2* 
In. «rd®r' t® #li»w th© .diatritemtim pa.tt«rm ®bta.iaM at 
|j-®tt«a «f tk® eoliJMa»: @al.©mliiti®ag wmtm 
»ad» ia. wlii®h iAmmm data wme as«d la' s#lir,iJBg f#r ©#i».#alam-
tf«Ms of liqald at •rari^ m-s Mi«i «ir#a radii «f tb® -mimm 
mi# t 
Histrilitttloii at |6-Iiieh leigiit %• 'ah 8«.Iash 1©11 of Spiral Weave Mstalll© Cl®tt with Ceatay 
P©infe P@@<llr^  at Feed lates 
gisipBrbBeat RewSate n.w» late/%nlt Golleetiag Ai?ea 
»e. Mat f' • i 3  ^ F' ' krmw - sQ* «*• 
I. HQ© ic^  l0fO vm lOfS ms $k.f 
t SlO 8tG 8lt Ilk $1$ 13M 
3 i © 0 0 0 0 0 
't i 0 0 © © 
feto 1910 c0,/*Sja» 
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ems« se®tioa» a piet- Qt e©ii,e#aferatioii against moan ax^ em.' 
ipa,4ti sQmarei. 1# »fe©*s i& -Flgar© 5* 
•!b0 -mmmT la whMh iaits»eas«€ rates 
aff©e"fe«<i tli« i.i»tributi(« patterns ©btained with ©©atw • 
the' p^ fiottslf la#@Ft®d 'in thB tonmt&nt hmmS.' 
ta^ ' #iit3.«t wm w&mm-&4. aM a eork liaving' a la3?g®i? b©r@ sis® 
was insertad in its-pla®®»- 'Bi®'p^ TOeMiirff wMjoh imm. Jmit b#«a 
wftS' •r#pea:t«€ -aai tli® *4ata e©ll#@t#ll iM tMa 3i«®atr 
ara g^ wa ia Tabl# J "and plotted ,Sm '$» 
•' fli© %wm straS^ it line plots Jto'1|. imv& wmry Mgli 
.negative slop®®' wMeJh. 'mbm ttmt Imrgm qaaatiti©# •of lic^id w@rm 
emmmntr&ted at'' tim" mmnM&w «f th© <solam» ^ 'fbis' i»di#at®s tliat 
i^ He4 »tallic ol^ tli pr'®€iM«€'a €S.strife®iti0ii pattwm ewm* m 
&&lwm' -mmmm wM.#li was vsFf •«afa*«'abl«... t©- th»' 
®ffi®i«iit ©eatacting' mt m g»''ajaft' Iffai4 la ®iTOat«r@«w#»% 
flow wtetK til® latt®^ ' wat# aiBltt@d fey #«t#3? pelmt f#®itisg* 
p®OF dlitribution patterns atowa ia Hgiiap® $ -wmld 
«e«-©«t fm »it of til# #p«p«itl©iiail ' <m©omt®i»®€ 
Sa til® ipfflaS' €««#rib#€ at tie©' b«gi®sdi^  mt tld# 
a g##4 4isti»ibttti» patt®» 
tfa® ©f a p®®-iai4.'@©lfflia i» -itlwi^ ® fmmwMM 
t® 'th.m @aa« ai»a «ffS.«i«»ey ®f a atrlippiBg' 
fto«. ei tb# tw# .atfal^ t limrn pl©t#' Is. figaf® Ij. 
mem spi^ ximtelf iii®i»«astag tl» f®#& rat® 
by appro3cS»t0ly 5<J p«r ^ ©iit toai.. wiry llttl# ®ff«©t @a tSi« 
•dlstflbmttMt pattwm* It wm «'vS.<l#atly %mm tfe&t %S.q^ aMM. 
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aeaj?' tli® wall t«ii«l®d to is©F®as:® mmtm 
mjpMly fehas laear tb© -mmmMv ©f tb© ©©liwa 
wfc«ii %hm tmM w«s tse-rsasM# • fetife fMs sMft£  ^of fe® 
filepe of til© dlstrlbutioa |}iitt.©i»a co.mld hardly b# d®t®e%«d ia 
this ®as#» 
slnc©-©®afc@r ©f- rolled m^ a^lil© elot!h 
p»Tr®d •©PI' f^ r*@tt#al# m. iaT#stlgation waa «iid«rtak«a t® 
d«t©F*ia® «liat ©ff©©!; ialfetal il»tFlbmti<ia w«ild hmv® qu tUm 
of fclie f'©ll«d paokii^  mtt#' Si® dlstrtbmt^  Itosad 
wms ii,fcta#M«d t® til® .f»«d I>ll« at thm hmmm &t %h» mmmtmrnU 
imwA ta»fe uad tlt«, mmm' pmm^^ wtm mm %feat iMs®d la 
th# pr©vi®m» rasui gsw thm data jp«Q'©srd®d is Sail. ® l|..«. M. pXmt 
•of tfeis data i« «lKwa M 4» 
ia ©rdiia? t® de-tsMta® ^ ©w liquid dli^ tbiattss at th® t@p 
ef tti® ©©lio® e©^ a3Piid • wtMi limpid «#»#ati»afel©iis ©fetaiaed'at 
b0tt®si mmmm mmttm. ®f tte© ©©lump a pl«t ©f th# dli!%i*i« 
'tefeiim patteim ©lit:«iia#d tm tii# W p©-lat »t«r distrifeat©^  &«ad 
hm laalmdM ia flgai# 6-« It wa» «pp»«i»t fmm tfei® 
til® wall «j^ ®ae®atratiim bad tadepgisa®' wigr 
littl* m thm llapdM fl«w«d &mm thmmfii tla# jpa®kSjig-„ 
tet lifaid .tottiftlly dl»ti»ttoiit«d at & .ii»adi««i $ t& S e«a%i-
a»'%«3P.o fead d«f'ialt®l2r »ov®d la .relati-rely larg® twafclfel®* 
t«aM titti #«at®ip #f tfe® wlmm,* Bm'h m dmmMpmemt mppmrnrmd 
ta t|t« liglit mt p>»vt«w dlsbfitaMw 
stadl#® «id« wttli dii^ed I^Jrl &yidl#s ®ad MmoMg rimgm il7)* 
ImmmMgmM&mrn &f S;li®w#d thufe li^ id 
; fftii® it 
S4«trtlstMeK «t iS-Iwih lei^ t l^ r *» S-Iaeh Boll ,©f W«mv® MetaHie Cloth irttli 
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Ho. 
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©c.^ Bdn^  
'-T" , At®^ . 
Pl<m Rate/0nit Collecting Area 
co./ain, - aq. cm. 
% • ' IS 3S liO 10 ki 3f 1 6,86 
' t Slit $m $16 $m 520 SM ) 
.1 km km m &o k20 lit3 
k m' s& m 310 3M 31^  f.m 
fstal Itfl #e,/sB4ii. 
^ A 1 <5TD IBUTION AT TftD . UIO 1 K 1 SJ T 
V \jr V/UL.UIWN 
/ d 
0 
STRIBUTON 
F COLUMN 
AT BASE 
\ 
20 40 60 80 
MEAN AREA RADII SQUARED, 8Q. CM. 
100 
iM ft fmMm 
Pm4i»§m : . . . 
31 
t© wove ©at fro® feto© #f th# «®3.WMt tcswstrd' fell® 
w,all «« It d«d#«*ii4®d tla3P#«  ^ a 1«4 ©f 
S# record ®f sa#fe a 4ist^ ilaatl#a p&es^ wte ©©al€ be 
ta t&» literatis?® f©r ajay p«,e'ktsig TamrnteTm' mmthm* 
€l«trhmtlo» t#«% was with tli# 
el©:tb, aM -a ».t# ir&« as'©4.» ikgaia & s,ti»aS^ t 
mae ]pl«jt *a« #wra-ta-#d iai@b t*€ mpproasawamly # 
mm the lisii- in 6» 
Himg# it mpp'm3tm& tJmt tli« increas# in llqmid «©a®®iitra-
tlj« at tfe,® ©«at«3? of- th© 0®li»i was «««s«d If lifudd 
l»i3i^  tmm -mm- Isg-m- •## tim..- »eta3iiei «.i#tfe t® tli® 
asjEfe at tb®- ©mt«et 8wfa®# b®te«#a Mjrnmm  ^ f@ mwid this 
lifai4 t6iw«4 t4» «f«at«p #f tto«' 
©.©liaffittt -i-t apf-«r-«d ®bv£©i» -j^ t tt th© .materia L »«ld b#^  
i^ J.l©€ $M mvmh. * »®«er timt Aeffait# .sip^ ii^ g ©f tl» .3jtsr«rs 
#«ttm pftjteta:ia#t tl.« 'rsil ttnta tb# liftt£€^ w©am 
tia# fasldj^  with, a asinisw ®f toorlt^ tttal 
*#» %® r«ll tim ®l©t& IfMss# 
mm layer# di€ a#t tmrnM.* Wmmwrnt^ . tl» spriag ia 
&# w«v®a wir#8 t© jsfcr&i^ tea tib# a©tallie ®mt 
im ««@ii a til®- s«at«r ®f t&® .r©3Ll ®|>'®ii®<i leavlag 
«a larg® ir@l€ voSamt# to tlimt mt tla# 
Ww<m. tM« It #¥M«afe t^ t -s«# Sjft»t spR#tisg w^ terlal 
wi«tl€ imwm t# to® t» rolling -tli# *«fc&llis iat® 
wmf mm^ m^  imlt».». 
m 
gt® ©f aadxl aatsglala 
M m -result ©f- tli© «t«4i»s p®rf0»«^  -ir-itli 
looselj rolled metallic .iiw«stigmti©ii» w#r© raiertakaa 
to discover how various t^pms- ©# aat«rliils #0ml<l l>® ms©d mm.t 
#«t4»f&#t©rtlf la «p&#l*ig th© l&ysr® of »tallt© elotfew Xt 
wa# ©bvl©tt» that the aates-imls would hav® to be flexible 0^  
••tmpabl#• ©# mwm^ M§ th# of feh« roll. M ttm 
Mitteri&ls which were #©aisid@r«d at tlmt -l-twh mbbes-' 
tablag wtt«. ©ho#®a for th« first trial rm»' 
Babb#r .* sestios. ©f iwftallie eloth 
i»h«» wM® aiBi f@®t l®Mg was ©nt @a the flc«if 
a»# at • oa« #M If *&&»» of m hmwy weight.# i^ir 
pi©@«s mt 'f-laeh ®mt ta I|i- f««t were placet, 
d£sg#Ml'3y a#r®»» the »8tallic #-loth la a g»»®-terie -Mmer t® 
faeMltat# wlthla the roll* % .etartlsg at 
the .free mM of the metallic cloth «a«i the ffiat«plal 
ta»t -lAll# r©.llli^ #. m v«rj mlforirty itpaesNi r®3a of 12 •tnehes 
im dlmmter wmm tmmsS.* After the p«ekii3g taalt had b©« 
plaoed 1®. the 12-inch distribution cmlwm.g^  the feed pipe was 
directly to the bott<» of the ooraitaat l»>ad taitk: 
a^sd m#«i0Pat#ly #mt#r®d mhmm the tm ®e»t©r polat 
fefedlng.# ftoe ppoeedwr® whleh 'lm,« &3tremdy b#©a deseipfbed for 
4i«trtliitl«a 'Wat •mm sgaia ej^ loyed aad the data 
obtain^  for the l-inoh p^aokl^  ^lalt havebeeii re#:»d«i 
in Table $m A plot of thl# data i# mkmm& Xm Wlg&® ?•• 
fame $ 
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Bga?l sa<ldl.»s#, i-»lnGh« .After' iiap©,lliiag Ish# pmmkiMg' mlt 
i»M©fe had been a«#d m. thm ppwloiis raa#, tbs. 
wmB mmowmd sad -l-iwfc Berl saddl#8 wmm '^ spm&d out %h@. 
®f :»talila elofcb in swmh a Biam©i» thmt ««#•& wa» • 
af»fi»oxi»atiii3.f I- Imaib. tTmm-%hm nelgiib#i»l»g pi®©©## Again. #11® 
«ad ©f til® lilotfa wm# «®©w®d Iff wsaas ©f a li#«fy w®igiit fe# 
facilitate. »tF«t@lilag tli© m^tallie eletb ottt-wMl® felling it 
.sat®. st 'laiit#. 
. It hmam® mwMmt tn tlse ©.arly st-^ «# ef Mils ®f 
%hm Mitttdy tliat tto# ««# ©f ^ ladi-ridual papptleles &a -a ,gpa@i3ig 
JBtdiA »wp@ time and care t» tlia® :a ®;ot^  
tliia©ms such as the tub£i^ « .Siting th# 
3»tall.l#. el«l^  t%m% «(r#/ii^ jrtaat .ta .ttois #&#« 
s:i»e# 'l®®!!® Bftfl ssk<Ml®» teadsad t® dr^ p #mt ©f ends ©f , 
wm .f®ii«d, »«. tfe# e©Bpl®t«d. nait 
mm plae^d apri^t •#» end, %hm lerl m&Mlm began: s#ttling: 
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Kl0ir Eate/Unit Collecting 4r«t 
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kM 
tli«. asaiMmptloit that ti» feiMlitd t© ©©neeaferat® 
In the. ©'©jafew- et eolT«i a» It-
faefidtog-
]^ i m&MlBSM- i.»te0h» ?r©vi«g eai^ rte^ ttal- data- •bowfti. 
feat til® size of til© spaeing imttm .h&A m wmwf 
mifmt ©a Mqait -Ai#-trltottti©ii »li®a &•. elmag-s. w«t« »de fF®» 
ia^ li %mb4i^  t© •l-lneli Bgsrl. siiMM spaeis®#- fo -t-fceek-tMs bf 
o^aparlni til© effeet of dlffer'sat stws «f' tim ««» gpafiag, 
®at«ial •-«,. lis'tFibution study mm TO4#Ftftk@ii. to wliieli 
r^l saddles ifitr# incorporated ia a .26 iaeia itmX% ef »t«3.11e 
eMtaa« .it»..dat« ©toMtoad ia fcM« l»ir#-stigati.®«. «•# reco^ ed 
4a fitbl® 9 mA plotted la .figw»#- $» 
,. k o-t.  ^-diatrilMtt^  prnttmrm glwmi ia 
K-pi^ e. B shows that l-to«to. B©3?1 saddl# spaelag gmwm ©«•• 
#14«3Pa1ilj' higher eimeentrations of ll^ id. t». -the «f 
til® -e^ lfflm thaa r^l. »addl#. «pfi«S3^ » tmm 
m diatrlbutloa standpoint It was evident that a saitll mi%&d 
mit ©-©aid hm mS'@d 'm»w« s-atisfactorily thas m l«*g#r imit fm 
spaetog th« rolled aetallte: «Mtli» to t® d«t-#.a?»ii» 
wheth©!* or aot a «ffiall spacing , aat©rial coul I b# »«®®©ssfall3r. 
-@«i>l®yed,„ ji®» were »ad« la wMth #©grfe®8»« p«.«~grav#-l 
w#r* ,iffiriistigat#d possible spacing iiat®i?.tals.» 
ioybeatug-.#. 3/l6*inoh.« Ems. w«r# »d® wltti a tightly 
packing mit whleh had b##ii «pae€d witti 3/l6-»ia«h soybeans# 
m® metallic eloth had to b® tte'etched sll^ tlj as it was-
being rolled in ©rd®F to ©btala -® eo^ aet paeMag tmlt^  aad 
f abl® f 
Bistribatloa at, SS-Imlt hj a. 12-Iaeh loll, of fetaHic eioik a Distriteat#r lead 
aai l-lmh Bsj-l Sadd!.® Spaelag 
e«psr^ «|r flcnr Hate _ oe,/»!».»• .., Wl&ir late^ nlt Collectdi^  Ar@a 
10* imii" '1" ' ' ' • 'il"'"''""5^  ' '' ' cc*/jsiB« « »«i« eai 
1 .1^  11# 110^  m ,  • )  8.61 
t • 58© mk 5S0 gsk jr w** $m 1 
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#*©» titoea fbe sejhmmms fell t© tli® ©f fcb@ roll 
wliea th# pac&iiag-wag plae#4 ts an upright • positloa ta.fb© 
eelMi,* MMm fm %hBM@ mxm haw b#®a vrnm^ M -fa- fmtel© 10 
«d plott«€ la Ftgw® 'f* • 
' A - of Fi^ r© f with Flpssp# 8 stows tli©. liqmld 
dlstri^ tttlea. ©b%als#!i f-laeb Berl saMl^ - thm »pa©l»g 
.wi'tfSrlal fe© li# 4#eiA©dlj 'feetter tlma'that sfetsteM witto s@y--
'si®r®f©r®f it appe-ared' tliat tb® ©pti^ a. gla®4 .spi.«:iiig, 
«i-t was «®B©wJi#r© .la fc-lie raag# ©f i'- •t«f lasli ia 
• ••• ?®a*'^ B.Y9l« 3/l6»>ineli« • T& miimU ti» Jwt. . 
glf.«a'a»i to -oMata a'.mt^ rlal wlii®li'W«M. wltteatand emdltiens 
iM tid® s:fepliipt»g ®.©li^p, gtto.i^@y test 1wes ©mt to. wmefe. 
tim ©lotia wms rolled «ltli 3/l6»laeli pea-gravel' as 
Wm- spa^ iag. i«%#rial.« . lb© results obtained Im tfclt m&rfmB oi 
rmm .are r@e©r^ »4 ia. falbls 11 aisd plotted ia- flgia*# f.. ®t# 
3/l6-ij»li p®-a-gifa¥#l gmv« a 4iiitrll».t4oa. p,«tt«ni, wMeti-was: . 
.«ippr®:ilriiately the laia®' .«« tiiat -©totain^ d with. 3/1.6«»'-S3i®& -s®y» 
itn# ef roll apgeiimg mt»riala 
l&as &oa ftk© etadies e.ai?i»l®sl omt with 
laat^ ri^ ila slanging from 3/l6"-'i»®1a t.o l-fnaii In siis®, 
it was obviotis- tliat '|-»-lasto. .rmtob«r tmbij^  bad giwa. tU&. moat 
«at-is.fs0t#rf typ© o:f 4igtril>tttt.©»# bye»ti^  nd.m stedf 
it- »as als© a®t«-d tfjat tlte mh&pm of fell© partieles ma®«l ia 
S:paei»g til# r«ll-« h&S. a €«#i4®4 -m llqmi-4 iistritetlim.-
f&hlm m 
MstHhvmm at, 26^1mh % a 1©31 ©f Metalllo ©loth irttJi a mstrtbs%®r 1®«4 
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fable 31 
l«lghi ^ a If-Ineh tdll-of »8t«3J.ie Cleth nitlh a lei^ 
aM ?®a-4iravel Spiusi^ 
0W|NlfftM®8£Si !!«»&%« 
•• 'i' •' 't 1" • 1" 
fl«w Ama. 
- »4. OB. 
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Tlsaal %#.s% was fn wM-efc 
w'ftr# iaresmgatet^ . wmejb had tlie sm# ®ls«^  imt 
41fl'«jp#at simp#®# 
la tMs t!««t m ©f wat#r wa# l^ iage# mk & lmj&^  
©f T#rbl©al salt at * .Fa41«s &t asfr«mii*t#ly 3 
mm& tb® l;a|-@i»» -yisMteg a^ aas ©f wat©i» at tfe© bas® 
®f tb». •r©ll w«r® «k®®-tea %® €«t#rmid# tto- feoris^ ntal 4^1,s-
plit©®®®!!* ©f liquid wlttola t1b« paelkijig* -Sm tti® 
wr%«r •faritbsf©»#4 by psrtl#l®.« imvlag dsff®3p#at 
#^ |}#s ®«mld to© readily deterBslaed, 
Wltfe. ili«^  method just described, i-lasli. EascMg riag 
sm&Mmg wm. iritli B@^ l s«ddl« mpm&tm aad Jt 
wmm timt both displaeed .»»# llqmid t«w«rd, fhm imim 
lsf®lpm tha» toward the oute*» pmttmk mt th© »11* flii.a 
ViirifiM tr«ad mhmu ia prffftens^  dtstrlbmtioa, «tiidt#®.» 
Als© It *as #bs«r«'«d tlist Imschig ringi h&d a gr«at«i' mtfmt 
#» th# dewwiiJPt fl#w mt liquid tlwa -th# lerl saddl.®®.-* '^ tfe 
©f tli©s®^  ^ -smlta m.w b# •^ laiaM by th®' -©©mtaet 
#isi»fa©#« «»iwMit®r#d wfew® « unit feomehed #i® .iimer 
li^ «3P aad ©uter- r®ll* Sia©@ th@r® 
WM b«.tt»r Wm «ittt«r l&jm th® parttel®,. 
litmid wm tra^.f«pr»d. mmwmm th« p»ti®l© t# the- tasl^d® 
tmjmw &t »®'tftlli« #I©tb thm# i»^rsa«tiig the li^id 
%$Ma tm thm of th# roll# th® f@ll diaB#t«-
appr©«©li®d th# dia»t®F mt tb# particle as it did at th« 
-#«t«i? #f th# pft@lcfiig ttit# b«e:.aa»-. pr#a<i«e:@d# 
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seewelf ©o^ imeeted' t© each end'of th® pip© aad'short nipples ' 
wey©--attftelied-fc#'e«©b ©Itoow# Urns,, hf pitlli^ ' ba®k on th# 
pip® and -rollii^  up tli© mtJerial mt fcli© aaa© ti®#,. a fairly 
tight; TOll was-f-©m'«d -aromid th© l/8^ in«lb.'pip«# • twisting 
oa tlie'pip-#-wltli'a w#a©]^ , tb© wi.r«s w©r# mhmmmd imd th« pip® 
was ©ttsily rftasired' tli®.>oll» S#r»i® b&13L8 wmm paetoed 
lat# fell© ^ ftp## spa©#' ia mmt&r ©f tsb®' toII -itiid ia too'iaa 
«adis wfa«r® tli®' .gpaeiii®, material had dropped ©mfc daring r®ll.ijag» 
An 0»ia©h. 'di-t»t«r pi®e« of galvaalsM ser«©a was thea 
Wired to on# •ai ©f tli» boII aad th.» imit wag plae#d In tbe 0-
i»a, h.&% air pip#* A 8..iail» 'iaeto paeMag' nait was 'fr@par®d 
aad b®tfe w@r® pl«s-«d to. tli® mx^ &piMmaMel ttats giriag a, 
packing of 52 iia«ila«g.»' 
w®r© «d« ©i^ loyiag ««iit©r p®iat' feeding and a 
point star- •dlsfepll»t®r bBmA* Data fm tlies® t#st« ar® eht®»n 
.is fables 12 m& 13 r«.sp@.«tlir.©ly# -and pl©tt©d ia Figiir© 10. 
g»gamio balls, S/S-inch* A ««ri«s of distpilmfeiott rmm 
w®r» md® with packing \mits spaeed with 3/8»ineh 
"toall,s» Sw®® data, hw® r®.©»d®d ia fatol# ll}.» and plett^ ed 
i»: ?ig»# !©• 
• 1^ #». this f.l#»^ ®,,, it is wident that f« aod^ at® flow 
•.r.at«s th® 3/8-tsi®it seeing t»nd®d t.o displa#® wmh. Imgm 
t«aiatitt#s #f 11-tmid t«*ward th« ®®iit#r m» & mlmm' Mian th®. 
l-ineh spae'isi* Aeeordii^ ly, th®- l-.i»eh eeramie- balls appear.®d 
t# b© TOr® »6ti»fa#t»ry m & ^ se-lag »t®rial f#r .flow ,rat®»-
ordinarily ®i».«»mt®r®d in pilot plant ©r ««»®reial stripping 
•©p«r«ti«».#. 
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followlag discussion of this phas® of' th© in--
t@stigati®ma» st® primfpal whieh la^ 
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allows t&at til© tsMmmy for liquid %m hm p1#3e#€ W 
Bsrl .sadil# .apm©.lji^  am€ displae«d toward t&t- ©©ater &t 'tM 
ms <a®©»miN®€ hf 3?otattag fe^ « <i£«tf-ib«toy bsad*. fb.® 
•patteMys «!#© »hm iOmt tb® impmrnemmit oMata#d is li-ifa£€ 
dl®trltetl:»ii hf rotattijg thm dts^ tapllwtojr ii@ai wa* l«s.8 i>»« 
tm M#i«p f»#4 pates, t]b« it'iMi ©.f »tatt®ii» 
ilwi®:, a 4®ftait® is^ pf@*©»eat was feallg®! la msii^  m r©tatiag 
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jr#lattvely Mg& aai l©m fmd rat®#, 
% »«djtt«tj3ig- tfe® &»ad t# g.lv# tb» ©«urr«s 
i^ wm 'la- It It w«s pssjsibl® t® liqi«l€ diateri-
Imties ©vw tii» i-inefc #|ja#«4 .^ tellle elotk «# that 
ar«a p«r ®®iil<l ^ hm. -ulitaljied (iitrln® thm «tapipptb^  
•i#sts« lfe« fi»laeli strlppli^  e©l«» w*s thmm paekM t® m 
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it ^ ii@ee«s&i*y t# Inei'eas® tli« siseella f#©d .'fat® .aiid'/e^ atiiBie 
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seal® yeaiSa^ * of $. t© 12^ . £s@l«siv©» Wmp the fihI'•e©adm©t®d 
at a S:@.&1® jpeadi^  ©f 13. & p©sJ.tlv« @®.lor t«st wms ©bfeaiaed 
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WS.herpit&m as r g'trlppiiag roedia 
In studying tli© ®f fito©i»glas m a paeteing 
Material ,ira wtftpptag e#lOTias.# a o.f dl«tyitoMtl©Mt t#»ta 
weip® pe^ pt-oTwmd and flaally sfelpplag, tests wer® m-ai# t© 
d@t®r«lm« th® strippi^  effiel«iiey aad. llaitliig ©apaelty ©f" a 
f ib#?gl»s parted #olOTa« 
Distribution t%gtg» Wtlmrglm pads 2|." x x 1®, w«p«' 
©at m|> iat© €ia@« 8' la dia»t®r sad 1 iiMb tMe&» .. Wlvm 
dlse® WW0 eut <m% &t mmeh. pa-d by 'mmxm of a 6 inab. #f 
8 .ImeJi Flpe wMcli lia4 b#«a tTM?»#d €@wm ©a ®n© «»€ t© glf # a 
fairly sliarp ©mttliag @dg#». % »#am ©f' a plmg®!',, tli« dls©» 
w®r® loaded laat© two .g&l-raals^ d 0 tnela, fe©t air pipes 2 f®®t 
£a lengtti*. ife® pip©® mmwm e«ea«s-t«d t#g«t]bir and e«at<k'e<i 
insM«. #f tk® diatribmtiea e-©lw«» fssts laslug 0«iti®*' f®©d 
tli« wtatli^  ilstFlbrntoi' li«a€ Mir# r@e®rd®4 la fabl® 
36 asfei fabl® 3f A- plot of tM# data Is ta Mgw® 23• 
MgBOP® 23f it Is ®bvi®«# tlat fibii^ liai. dl.i^ lae«s 
larg© <pantltl«S' mt litmld t©w»d tli# w*ll ©jf m -mlwrn ©ad In 
glip#s a T#ry type «f llqmld di^ feribmtloa# By 
e.®i|parli^  tls« tw© pl©ts Im tb© ?lgiir« It was' appa^ eat tlaat 
dlfitribmtof^  fe#ad f««d,iag woald hm tlie »st is 
atjpippiag* C«ai«tm@iitly.i,. it wm ©^ loy^ d fe tb@ f®ll©wiag 
stripfis® stadl#a« 
S'faFippIJi^  SSSM*  ^s«**i®s ®f stripping t#sts were »d® 
mslag 80 lb..-per te». gage iadlF#et st«ap sad a 3?©tatlag 
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DISTRIBUTOR PEEOINO 
CENTER POINT PECOINO 
40 60 80 
MEAN AREA RADII SQUARED. SQ. CM. 
20 100 
hi#. 23# 1» 
Ill 
tosad* lb# Iimlti3r3® eolu^ a eapaeltj was fowadi t® 
to# I|l»6 Ihm p@r tor. f«r a ©^ tatatng pmr 
©#at s©l"r0*ifc by fliia w«# v«r|- po®^  e©^ ay®d t© tim 
©mpaelty ot 2'96 lb* tar,- obtained witli tb® »pme»4 
9m sti?fppi**g ©f fib«glas was 
t© %« QmS Ito* pay lfe.» wMela was als© 
"r#i?7 lew. AS a ir@«al-t «f %b®s®' tmstm-t flto®ifgla« wa« 
as a stripping 
e^toga. affecting golor of stripped sc^ lie^ aii oil.. 
Atthsm^  & WL.^  t@»pei?at«i»« Is t© strtppiiag, 
it is .also- trme that it wiil •mmmmrn aa ©v«i*li©at,i^  aad 
dmr^ ening ®f tl» gti?lpp®d ©tl* 'tM t® d^ te-fidii© feow 
Mieb of aa indiFitet .steaa li«atii^  at 80 gag© 
w®ald bav® ©a tli® B.&fbm&a, «&il eolor, w«»® e©l.l«:t«d 
at v&riow. stag®® £a %h» a.©lv#iit ptmomm it.ad mfter' 
tit® fegtd fe#®a passed tfero^ igb tli© paefc@d eolwaii s®v«pal 
t.ii»«.#. Bi« wewe %hmm. t«st.«d t&T m-mlor .a©©0ifdii^  to 
«t«adard methods- apfr®v«d by th® lati.oiial •lS®flb®am .fr-®e.®«s'«3rs 
ls®0@iatleb i2k) » 
lata im th«s-@ t®«ts «r® r«e0i»d®d in fsbl® 38-, 4 plot 
et the st2*ipi>iiig data is shown la figiap® .2li.» 'f^ ©m tMa pl©t 
it Is -«widei»t that th# stsr-ai^ t l$Mm las' th# »tmtl®a.s 
•0 * 
wl3Mir« e. is tl» I^ itoead r»d e@3.@i» aad.t is th® e-sntaet tJtos» 
ffe# ©#3ftstiijftt k i« tli© lBteFe#pt ©a th«. oi^ ilnat# axis «3ttd m ia 
LOVIBONO COLOR, RED 
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• fabl© 38- • 
Relattoa Bojhmun Oil GoIot aai 0©nt«.et ia 
stripping 
Type ©f.oil 
I<>vi'l3ond' ftoloir of 
p-ure ©il 
Yellow Hed 
'i^ oataet li'i» iia' 
atripper 
iHin» 
&tr acted 7# ^ s # 
a^porat©€ » 14 © 
Stripped# 1st pass « gj-l 2 
* 2M pm.s» «. P k 
3^ 4 pmms 8 6 
the s2®p# ©f til# straiglit, lin® plot# F&r Vkm emditioM. of 
th® p»ee®diii®' t«®ta,>.. %hM ©qmation ib«ei»si 
e » li|.e^ >-3.313t 
Wrom tMs it is ©videat tbat k^ is tiae iaitial oil eolor.* 
•f&® sl®pe -MF tto.® is t»y Wol® follGwiag 
tmtGTst- il) mttmrntlwe stripping 'te^eratiir®, c.2) liqmil 
dSstribmti<9Ji,. .«a# f3> paekiug dlmrateteristi®,®* erf«etiy& 
a tripping 'tei^ ratar® i# 4#t®r»ia«€ m.e MMrimt st#aBi#, 
dir®«6t st@a®, ®iii€ f©€Na »ise«lla t#*p#ratur#s» ®i© e©nt«©t 
time# t, is imterrnXmrnd. hf e#l»a lieii^ t* f»#d rat®# asfi 
aim-mm rat©* 
It WAS ®vid«at tr&m thmme r®smlts that a r@l«ti¥®l|-
short e«ata©t ti»© wm to obtftia a li^ t @©3.#TO4 
©il« In •o.r<I®r to 4®si^  a strippiiig: e#lia« ©apatol® ©f pr©-
da^ i^ , a liglit e©l©r#<i oil, a Ml-fya## Mst .b® reaoli®d b#tw©.#a 
Ilk 
ths liidlr®©t St#:® tew^ &r&t-ar® in th© jaekofe aad %to» ©©luaa. 
Pa]ptli©r ©n .this .smbjeefc w®«M aid i» staowtog 
Um • thm-. 0tli#r ¥feyisb.l©s aff«©tSE^  the e©afca#t tim# anoi 
stripptK® ©ould hm i?®lat«d. 
t# til# strfppM. ©il e©3.«F# • ®tls infe3?i»&.ti©a w@al«i pmrm 
walmable la r@e®fflw®ii<itng- #f e^ OiitiP^ lliiig tfe® p^e^ atioa 
et m paete»d fmr stflfplag a v©.3Lati.l® «rg®ai.® »#lir®nt 
fipot .s<@jto®aa .s#3.atl.ceaa* 
,115 
c-©»e,i»si«s 
1« mi® stptpijtag p®rfoi?»Lae@ .©f a paek®d ©'OlOTa im 
'by tli© follewlag faet^ rsi, il) sat 
pF«ssffip«., (2) di»i»S.«as,,. l3,J faektag slaara©t#rlsties,, 
aad |.1|..|. dta-bribatiim#. 
2# f© j^r®ra^®® of a packed e©l«3«i, mj h® #ralii&t®€ 
% #@.t.eiraitatE® • tto» vap®i*lzmtl,©a ©y strli^fitiig and 
liM.tSMg tb# rn&lmmm 
3» 'Si©: stripping efficiency of a paekiE® amt«rial i» 
d®t®w^a®€ hj fcbe- pr#ssw®» packed 
pTOp®i»%i©« of th.® ^'pae-klng saai lloai^ dirtrlbnticm. 
!}.• ai«r2tiaitii:^ 'capacity ©f m pa©k@d e#IiMi i# d«'teriBi3a®d 
hj fch® t«^®Fatwr».j,. ©©Ifflaa dl.m»-t«r». paeked kei^ fe, 
jap©pei»tl#ii ®f th© pmektug aad -dlsfeibmtlcai* 
5«- fit® ©ff©@t of liquid •dlgi;r,il>m,ti©n m. tfe® p#rf©MSBBe® 
@f a paek®d e®.lam is very and, mmt hm ®-<aasid<»^®4 
lia ord«i* t© d»si®a and ©p«»at« a stetpplBg o©lmm la m 
«ff£ei«®t brimer# 
6» Bfiral w&m& ic.#t.al3,i,0 elofcli possess®# fl,l®lBg. 
eljax®©i;®rl#t,le,.,fl w^e.ib gl-T® it a stripping eftieimnej ©.©»« 
aidfti'a'blgr greater fclkat -of l»iiiO:& B®®*! saddle# ©r 
l-ineh la,#€Mg rings# 
?:• fe©» disfciril>iiti®a stedi®e». it Is ttiat a 
spacing material taist b© ms#d in foMtag a »&tallle dlotk 
11$ 
paeking mit to eel^rai eapanitles# 
fi#- s1e« md sbap© ©f a sp-aeiag mfcefial ar@ teify 
itt th® e/®a#tr«)etl«n of a. i»oll«€ setallle 
pasMiig iiait-# Is.tli ©f ti»#® fmstojrs aff«e%. li<|aid Mstei-
featlm -and tb.#- •mtti.&tent emta^ ting df' a liqal4 witfe a gas» 
ie©m dtstFll«i"felea mA stripping t©«tS'#. it is mwt&ms.t iSmt 
l^umh. B«p1 gi^ # tti® hmm%^  reamlts m» m 8pa©ii3® 
ffiaterliil f©3P S-awpii :r®-lnf®re«d spiral wmmm wttmllle elotia* 
•9* Aa Bmw&st spiral vi-mv®' m«tallie eX©th 
paelii®: wait spae«d-witb f-inefe B®rl s«i€l®« lias- app^ xla&tely 
fiv# t-l»©s the wtrlppiag #ffiei©ncy md- approadaiiitsly tlir®® 
tl»@« tb© limitli:^  eapatity ©f ,aa ®^ al of l-in©li 
iwrl »itMl@« ©r l-la#k S»selilg 
lO. fb® ms# f®»laf©s?e@t r©ds lu. tto e#astrtaesti©ia ©f 
spiral w®*T« »et«3.1i# -eletli i» fav#rab3a %«• stripping. 
stripping ©ffiei#»@i©s aud ittsi?«as@4 eoliiBa empaeiti®® 
«r® ©fetaitt®d tiy tlie imm mt re-infoTO®d »pi»l mem® »tallie 
el-otli*-
!!• »to«rglaa is a p®«r pasMug mterial utoen ®^ a.®y«€ 
•as. a jB@4im tQT atrlpp^ -ing ®©lv®mt £r®m ®®yt®« oll-«©lv«nt 
s®lati<ms» 
12 • #©yto«tta eil S»- e®iita®t ti» dwring 
striding# t, sr« r«l«t®d l»y tte® ,g«a©ral mx^ mmSjmt 
f « k 
wber© Ife •«»€ m »•• ®©»8taats* fis® vala® of k is •d@t®rida®d l»y 
tb® laltial ®il ®#l©r,.- aad m Is •l®t®rffll»®<i by th® gtripplag 
e®a4iti©as£ CI) ®ff@®tiv® strtpp^  ^t«^ @rati»®, C2) liquid 
3.1? 
distFibmtioa*. and f3) paeking eiapaetertsties * •©» tars e 
is thm :'bfts® ©f thm aalswal' logarithmie .seai®» 
lis 
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